B
efore discussing the reaction of the Entomological Society of France to Darwin's theory of evolution through natural selection, it is necessary to provide a short summary of the position of French biologists in the period just after the publication of The Origin of Species in 1859. Between 1859 and 1940, some of the most influential French biologists were Lamarckians, whose inclinations motivated them to adopt an experimental approach to scientific investigations under the influence of the famous French physiologist, Claude Bernard (1813 Bernard ( -1878 . When addressing unexplained natural situations, however, they preferred to engage in discussions (which they considered to be a philosophical approach to investigation) rather than implement a rational, scientific approach. Laurent Loison, a French specialist in the history of science, defines neo-Lamarckism "by the way scientists understood the nature of individual variation. If individual variation is understood as an effect, then the global conception in which the explanation takes place can be called Lamarckism…When individual variation is an effect, it is then necessary and legitimate to try to understand its causes (its 'factors'), because by extension, the cause of the individual variation is the cause of the entire phyletic evolution" (Loison 2011 ). Loison effectively highlighted the significance of natural variability under the two main evolutionary theories (Loison 2010) . He noted that neo-Lamarckism considers species variation as an effect (with environmental conditions as the main factor inducing variability) whereas neo-Darwinism considers species variation as a cause (without necessarily an attempt to search for the origin of variation), with natural selection driving species evolution by acting on this variability.
The most influential French biologists at the end of the 19th century and in the first half of the 20th century held to neo-Lamarckism, and totally ignored the neo-Darwinist approach to evolutionary theory. Thomas H. Huxley (1825 Huxley ( -1895 , known as "Darwin's bulldog," perfectly described this situation in France with the following words: "…to say nothing of the ill will of other powerful members of the Institute, produced for a long time the effect of a conspiracy of silence; and many years passed before the Academy redeemed itself from the reproach that the name of Darwin was not to be found on the list of its members" (Huxley 1888) .
The Founding of the Entomological Society of France
The Entomological Society of France was founded on 31 January 1832; it is the oldest entomological society in the world. Thirty-five members gathered at its constituent assembly on 14 February of that year. Most of the society's inaugural members were non-professionals, a fact that highlights the popularity of amateur entomology at that time. Among the honorary fellows were six professors of the Museum, including the well-known Baron Georges Cuvier (1769-1832) and Etienne Geoffroy Saint Hilaire (1772-1844). The assembly elected Pierre André Latreille (1762 Latreille ( -1833 (Fig. 1) head of the Department of Natural History, Crustaceans, Arachnids, and Insects at the Museum, as Honorary President (Piguet, 2007 In his speech, Latreille said, "I don't speak to you, gentlemen, of philosophical principles that should guide you in your studies; we know them, we adopt them generally, but these precepts as well as others are forgotten in practice. I would be afraid to report these abuses, to convert any kind of session, however friendly, in a controversial arena and one in which passions could take hold" (Latreille 1832) . Did Latreille have the presentiment that Lamarckian theory would be controversial?
One can imagine that Darwinism should not have been expected to enter the consciousness of French entomologists until 1862, when the French version of The Origin of Species was first published. However, no references to this new conception of the evolution of species and its implications for taxonomy are found in speeches of the successive Presidents after 1862 or discussed in the Annals of the Society. While variability within species is one of the foundations of Darwin's theory, President Auguste Chevrolat (1799-1884) addresses the problem in his speech of 12 February 1862: "It is deplorable to see in our Annals, admitted descriptions of supposed new species based on minor varieties, often on almost nothing" (Chevrolat 1862) .
Even if he was right to castigate the species-naming frenzy, Chevrolat could have seized the opportunity to address how these varieties could be usefully studied. This point was not made until the presidency of Alfred Giard (1846 Giard ( -1908 , a famous professor and head of the Department (Laboratory of Organized Beings) that had recently been created by the Paris town-hall on year 1888, and not by the University. In his presidential speech of 8 January 1896, President Giard proclaimed: "But by choosing the chair of the department of Evolution at the Sorbonne as flagship, you had another purpose: you wanted to highlight the considerable evidence that is returning to entomology in the discussion of major issues of General biology that so strongly influence naturalists, and whose solution can only be expected by the convergent efforts of all workers. Who does not know...the interesting discoveries of A. R. Wallace, Bates or Trimen on natural selection, sexual selection, geography, zoology, etc.?" (Giard 1896) .
However, the silence with respect to Darwinian theory continued: the subsequent Presidents, all of whom had great responsibilities in University education, all had the opportunity to publicly embrace the new doctrine during their presidency: E.L. Bouvier (1856 -1944 ) in 1898 , P. Marchal (1862 -1942 ) in 1906 and 1918 , E. Rabaud (1868 -1956 ) in 1915 , R. G. Jeannel (1879 -1965 ) in 1932 , and P.-P. Grassé (1895 -1985 in 1941. Each of them occupied the highest positions in French biology and zoology, but none considered Darwinian evolution as the main point in biology.
The Election of Darwin as an Honorary Member of the Society
On 11 February 1874, a committee of five members formed with the goal of proposing honorary members for election to the Society, with two seats reserved for foreign entomologists. After deliberation among the members that were available to vote at the meeting of the Entomological Society on 25 February 1874 (as described in the Bulletin: "to the foreign members, the issue was more complex, because of the many famous names who have appeared during the discussion" Dear Sir,
The Entomological Society of France wishes to ally your judgement with that of the men of science in whom it glories and who head its list: Westwood, Zetterstedt, Schiödte, Milne-Edwards, Boisduval, Perris, Guénée, etc. Accordingly, at last Wednesday's meeting (25 January 1874), it elected you an honorary member. In according you the highest distinction it can bestow, it sought to recognise a learned zoologist, the author of highly appreciated work on the insects and Crustaceans.
The Society is counting on your acceptance; and, in accordance with the custom it has faithfully followed since its foundation in 1832, it seeks to publish your letter of acceptance in its Annals. Please send it to me as soon as possible, so that I can present it at our next meeting (11 March 1874).
The Society hardly dares hope that you might be as good as to participate in its work by means of an entomological memoir, which it would be delighted to publish in its Annals. But it is counting on your devotion and hopes that you might be so good as to participate in its work by means of entomological memoirs, which it would be delighted to publish in its Annals. But it is counting on your devotion and hopes that you might be so good as to send some of your works for its library, as well as your photograph, which it would like to add to its albums.
Dear Sir and honoured colleague, please believe me, yours truly, E Desmarest, Secretary since 1840.
P.S. Please let me know the name and address of the person in Paris to whom we should send the Society's publications, to which you are entitled from 1874 onwards.
We note that Desmarest only references "publications highly held in repute on Insects and Crustaceans," with no allusion to Darwin's crucial contribution to understanding the evolution of species, even 15 years after the publication of This honour is particularly gratifying to me, as during former years I collected insects with much ardour both in England and South America.
Although not a special student in Entomology, I have always felt the keenest interest in the subject; believing that it is admirably filled for throwing light on many general problems in Biology.
I have the pleasure, according to your request, of enclosing my photograph; and I have directed Williams and Norgate to send the French translations of my Origin of Species, and Descent of Man, to the Society, thinking that these would be the most acceptable I have the honour to remain with high respect, Sir, your obliged and obedient servant, Charles Darwin
In this letter, Darwin recognized the importance of entomological studies for understanding the major issues involved in the biological sciences. Evidence of the shipment of books that Darwin mentions in his letter are still present in the archives and library of the Society: the photo of Darwin (Fig. 2) 
The Members' Concepts of Species Variability
Despite extensive research in the Annals and the Bulletin, and in particular the minutes of monthly meetings of the Society, there was no reference to discussions, either positive or contradictory, of Darwin's new approach to the evolution of species. This atmosphere cannot compare to the one that prevailed at the Royal Entomological Society of London, which hosted frequent, controversial discussions about Darwinism (Kritsky 2008) .
However, a paper was published in the Annals of the Society that is particularly instructive. In 1867, an English entomologist, Robert MacLachlan (1837-1904), submitted an article entitled "General Notes on Variations of Lepidoptera." MacLachlan was a fellow of the Entomological Society of London; he joined it in 1858 and was President from 1885-1886. The submission of this work appears to have been a problem in France, because two members of the French Society were designated to lead the French translation of this work: Maurice Girard (1822-1886), a teacher and President of the Company, and Jules Fallou (1812-1895), the librarian of the Company since 1872. The article was published, but what is rather exceptional is that it was accompanied by more than 15 pages of comments from the two translators.
The article discusses the intra-species variability of butterflies according to English localities. Achille Guenée (1809-1880), a French lepidopterist, already considered England the "land of varieties"-as if variation were a feature specific to English wildlife! The comments of the translators were not favorable towards MacLachlan's ideas: "What facts, will say, will be in favor of Darwin's theory! But this author, like all naturalists, accepts all facts favorable to his ideas, often with little control, …he neglects or ignores those who are in opposition. Many species or races are without any connection to the colors surrounding them. For example, the writings of Standfuss [see below] suggest that '...it is not difficult to imagine that if this district was suddenly isolated, these forms would necessarily soon become what we call species' or '... I would add that what goes for exotic Rhopalocera convinced me of the truth of the theory of development [or progressive development according to the author, this is in fact the evolution of species]; for it is where we found the greatest difficulty in distinguishing what should be considered as a species from what must be considered as a variety...There is no doubt we do well by designating species; yet we cannot question their common origin.'" The translators' criticism became increasingly acrid: "A lot of difficult discussions on these subjects of natural philosophy [become] Lamarck was the one who moved furthest in this direction, to the point of hitting those who were well disposed towards his premises by the absurdity of his conclusions...In all, Lamarck remains in the right, and we find a very accurate application of his ideas in the way Mr. Grenier explains the varying development of eyes in certain types of cave beetles...We'll see how easy it is to slip gradually from correct principles to deep errors when we are carried away by our imagination in these sensitive issues, and that we do not bring extreme and careful control of the facts for every new idea that comes to mind... These are the ideas that led Lamarck's doctrine of the transmutation of species (M. Darwin, Hooker) although you can see continually, and in entomology more than elsewhere, the filiated species that coexist under equal conditions in the environment, in food, in customs, and even in mating, without being able to switch from one species to another."
One might think, from what has been transcribed, that some concepts of Darwinian theory found favor among some, but in reality this was not the case: "But what appears a seductive theory, I believe that it is impossible to admit with all the extension given to it by Mr. Darwin: his ideas about variability and transmutation of species were very serious failures, and in the form of objections that have not yet been answered in the most recent scientific discoveries. If we take groups of insects, highly diversified species, we find in their study one of the best pieces of evidence for the absence of transmutation of species." We confirm here, with this critical analysis by the future president of the Society, the general thinking and consensus that certainly existed among the members; what we would today call a "unique thought" that would ultimately divide the Society.
Society Members' Attitudes towards Soft Inheritance
In contrast with the particularly well-developed research that was conducted on the adaptations of plants, especially in the laboratory of Professor Gaston Bonnier (1853-1922) in Fontainebleau near Paris, French entomologists were reluctant to experimentally research the heredity of acquired characters (soft inheritance). Insects were nevertheless suitable subjects for such research. Non-professional entomologists, often involved in developing insect breeding, could have participated in this research, but their pockets were not deep. They turned their attention to foreign entomologists, especially Swiss ones, such as Max Standfuss (1854 Standfuss ( -1917 , Director of the Zurich Museum, or Arnold Pictet (1869 Pictet ( -1948 , Professor at the University of Geneva. In the research conducted by these two scientists, we see a great deal of evidence of the neo-Lamarckian influence that prevailed at the time.
Standfuss's experiments involved submitting butterfly pupae to extreme temperatures (+40 °C or -5 °C) : "I arrived at experimentally produced local forms...So I managed to use the cold procedure to directly transform Vanessa urticae L., from Zurich, into the polaris Stgr variety, from Lapland." It is worth quoting Camille Jourdheuille (1830 Jourdheuille ( -1909 , President of the Entomological Society of France in 1892, from his presentation of the results of Standfuss's research at the 1895 annual Congress: "What was sought by Dr. Standfuss is the influence of temperature changes at the pupal instar, and he has succeeded beyond expectations...Different varieties of Vanessa io L. were represented on a plate, some of which show striking ressemblance to Vanessa urticae L." Dr. Standfuss's work was accepted without debate, two years later, in the Annals of the Entomological Society of France (Standfuss 1900) . In the paper's conclusion, Standfuss stated that "Only the more aberrant female [issued from breeding at high temperature]…transmitted more or less its characteristics, with an innovative aspect, to a small part of its offspring…", the best proof that there was no actual inheritance of acquired characters.
Similarly, for over 20 years, Pictet investigated the influence of nutrition and temperature on larval stages, wing morphology, and biology (diapause) of adult moths. Initially, the Professor Pictet appears to observe that these changes are transmitted from one generation to another (Pictet 1911) . However, after repeating these experiments over four generations (Pictet 1918-1921, I and II) , he is obliged to note that "The first result of our research is that the character is acquired in this way, it is true, and begins to persist through generations, sometimes with increasing intensity, as long as the causal factor is maintained." He concludes that "the findings of the present study again confirm that acquired characters are not inherited...It is recognized, however, as unlikely that such action on the cytoplasm can change the constitution of the chromosomes; i.e., become hereditary."
These historical studies explored ideas that we now develop under the model of "phenotypic plasticity." Certainly, French entomologists were particularly impressed by the seasonal variation of coloration in butterflies (Fig. 3) . Unfortunately, at that time, the question of how this variation was transmitted had rarely been addressed with suitable rigor. This question-the analysis of the source of reaction norms-is relevant for showing that it is the ability to change, not the change itself, that is genetically determined and subject to natural selection. Thus, populations of insects living in different latitudes, and therefore exposed to different climatic conditions, have different reaction norms, each revealing itself as an adaptation to local conditions (David et al. 2004 ).
Conclusion
With this short review, we illustrate how members of the French Entomological Society, after the publication of The Origin of Species in 1859, neither understood nor made an effort to understand Darwinism. No attempt to deliberate over Darwin's theory is evident in the presidential addresses that are published in the journals of the Society. One of the best-known French entomologists, Jean-Henri Fabre (1823 -1915 , even proclaimed himself to be an anti-Darwinian scientist! One fact is particularly revealing. At the meeting of the Entomological Society on 26 April 1882, under the chairmanship of M. L. Reiche (1799 Reiche ( -1890 , the Secretary dedicated a brief portion of the assembly to the death of Darwin, with an honorary that stated "Mr. Kunckel Herculais [1843-1918, assistant at the Laboratory of Entomology of the Museum and tutor at the Agricultural Institute] is responsible for giving a notice to the Annals of the entomological works of Darwin." Yet, a record or obituary never appeared in the Annals or the Bulletin of the Entomological Society of France: Darwin's death was not recognized in print by the Society.
French entomologists ignored these new aspects of biology, which could have influenced and advanced their work in insect taxonomy. They did not try to develop experimental approaches to insect breeding that would allow them to test the importance of species variability; such studies could have opened the door to understanding evolutionary processes. Very little data exists within the French entomological scientific press that would shed light on exactly how entomologists viewed species evolution. In fact, from their published papers during this period, it is very difficult today to determine whether French entomologists even adopted a clear and definite position regarding Lamarckism and Darwinism. Apparently, their majority (especially the members of the entomological Society in Paris) appear to not have been interested in how species evolve, although this was not the case for some entomologists in the country (Carton 2011 ).
Author's Note. This article is partially adapted from a translation of Chapter 8 of Entomologie, Darwin et Darwinisme (Carton 2011) (Fig. 4) .
